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(54) ORGANIC EL ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL 
element in which the number of layers deposited is so 
small that film forming processes are simplified and the 
load on a drive circuit and a power supply is reduced, 
and which can provide high brightness. 
SOLUTION: An organic EL element has a deposited 
structure in which a first hole injection electrode 2, one 
kind or more of first organic layers 3 participating at 
least in an emissive function, a first electron injection 
electrode 4, and a first extraction electrode 5 are 
sequentially deposited over a substrate 1, and in which a 
second electron injection electrode 6, one kind or more 
of second organic layers 7 participating at least in the 
emissive function, and a second hole injection electrode 
8 are further sequentially deposited thereover. 
Preferably, one kind or more of third organic layers 9 
participating at least in the emissive function, a third 
electron injection electrode 10, and a second extraction 
electrode 1 1 are sequentially deposited thereon. 
Alternatively, they may also be deposited in the reverse order. 
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8 y -/^ h) #y^A % ex(5-^nn-8- 

t/'J/^hJ^^A, 5, 7-^*DJU-8-* 
^y^7F7;H^^A, h y * ( 5 . 
8 - t FPty+/ y^7h) ^A. #y [ffi 

IS (II) -b'X (8-th'Pty-5 - > 

[0 04 7] *fc. 8 -*^y -/-ib*fc«*OR«# 50 



»Bfl¥ 11-312584 

10 

o«3^ccift<DKfi[-?-*wr 57^^-^ A«s«r * o r 

C<D<fc5&fc(D<t lt«, fcT* (2 

8- + >"J^7h) (7x^7^) r;u = ^-^A(ni) 
, t'7 (2->f^-8- + yy/7h) ca^h- 
^U'/^ h) r;i/5^^A(iii) . t'x(2-y^;b- 

8- + /y/7h) (^^-^U 4 /7h) T^S^A 
(III), b'X (2-^f^-8- + /yy7h) 
-^U"-/^ h) 7^*^ A (III) . b'X <2->*-H> 

-8- + yyy^h) -7x^x^7 h ) 

7Ji/^^A(iii) % bx (2-^^;i--.8- + yy^ 
yb) ^-7x^^7x77 h) r;Us~^A(ii 

i) . b'x (2->^;i/-8- + ^yy^h) 

7x^Jl/7xy7l>) 7;U5~^A(III) . b'X (2- 

>^-8- + /y/7F) (2, 3-^^^^7^y 
^ h ) r;u * ~^A(in) , t'x (2 8 -* 
^y^^h) (2, 6 -i^^U? * b ) ~ 
^A(III) , b'^ (2-^^-8- + yy/7h) 

(3. 4 -^^7x/7 b ) 7;U ^ A(III) . 
b'X (2-^^Jb-8- + ^y^7h) (3, S-i>J 
x y 5 h) r JUST'S A (III) v b'X(2-y^ 
JU-8-^^yy^h) (3. 5 -^-tert-y^JU^ 
x^7M TJU^^^A(iii) . bX (2-^^;U-8 
-t>"J^7h) (2, 6-y7x^7x77H7 
;U^^A(III) . b'X (2-^^-8- + /"J77 
b) (2, 4, 6-MJ7xx;b7xy7F)7iR^. 
^A(III) . b'X (2-yfJl-8- + yyy7h) 

(2. 3. 6-hyy^7xy7F) 7JH^-)A(I 
II) , bTX (2 -y^JU- 8 y ^-7 h) (2, 
3, 5. 6-fh7^^7x/7n7;H-»)A(I 
II) , ^ (2-^^-8- + ^»Jy7h) ( 1 -ir 
V b) r^^r.^A(III) , b'^ (2 8 

- + ^y>7h) (2 -7-^ h) t;u$-^^a(ii 

I), b'^ (2. 4-^f^-8- + yy/7H 
(WF-7xr.;l/7x/7F) -=-^A(iii) , 

b'* (2. 4-^f^-8- + yjy7M (^5- 
7 ^x;U7 x/7M T^$^^A(III) , b'^ (2, 
4-^y^;U-8- + ^y /7 b ) (^^-7x^b7 

h) ^^A(iii) , b^ (2, 4-s^T- 
jb-8- + /y^7h) (3, S-^^^^^^y^ 
h) T)l ^ ^-^ A(III) . b* (2. 4-^^^;U-8 
-t^'J^^M (3, 5 - is - tert- -7 * )W x. y 
b) 7)1 I A(III) . bX (2 -^^;i/-4 -x^ 
)\,-8-3rSV b) (J*y-# U^F) ^- 
^A(iii) % b'X (2 h+i^-8-* 

/y/7h) (A7-7x^7x^7F) T)l^~0 

A(iii) . b'X (2 5 8 y 
/7K (^^h-^u^/^h) r;U5^^A(iii) , 
b'X (2 6 - b t)y)ls*UJ?-)l-8 - * s 

Vsyb) (2-7^h^h) T^^^^ACIII) 
*€> 0 
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[ 0 0 4 8 ] C©«*\ fc'X (2 -jt=f-)l- 8 -*y"J 
/5h) r^5-^A(III) -M-**v-t'* (2- 
y 8 'J h ) Tn-sx^ACiii) . h'X 

(2. 4 *>\>- 8 - + y y? t- ) rn-s-^ a 
cud - u -**v- fx (2, 4 -y^i ^;u- 8 -* 
y «J ^7 f- ) r;l-5 — ^A(iii) . t'x ( 4 - i 
2 8 ✓ 7 h ) 7*5 — A (III) - 

M-^+V-b'X (4 2 -y^*-8 
vsvb) r;u 5-? a (in) . fx (2-y^u<-4 

-jt h*^*S >) h) 7* 5 A (III) -m-^" 
+ V-fc'X (2 - - 4- j h*->+^ ^7 h) 

7*5.^ A (III) . fc'X 

8- + y'J^7l-) 7*5 -OA (III) -/i- + + V- 
fc'X (5-->T/-2->fJl--8-*/'^7h) T 
;U S^A(iii) , fx ( 2 -jtf-JV- 5 - h D7*;f 
D>^;l/-8-*>"J^7 h) 7*5 -OA (III) - y 

-=|-*v- fx (2 -y^jb- 5 - h U7Wayw 

-8-t^'V5 h) 7*5-9A(III) f?Sntfc 

[004 9] COSWX^IiLTIJ, *#HI¥-6 
- 1 1 0 5 6 9^{Ctat!c©7*x;UT> h 7-te>g?aS& 
&ft®¥-6 - 1 1 4 4 5 6mciiWi(D7-b : yTV-)Vx. 

[0050] #£;fc®t2mT&A$&iMH£58Efcfck©-C& 
ot4i<, C©ck -5^*1-^1* I- 'JX (8- + /"J/7 
h) 7*5 i-J A«t«iT4C LI,*. Cft6 

[005 1 ] *fc. IHBItt. t&gftlSDr, 4>&< <!: 

& i mo^—)h : &Kmmmt^t'pu< tt»i acorn 
* aAiftiSttft^»4 ousm t r z> c 1 1» * o < . 

«. 0. 0 l-20wtt, 3650*0. l~15wt»i 
[0 052] jS^/Brt*. *f 

to. ?ffllfk^«*«yy-i?*gWK:< <a«j. &^#<& 

***«K#^T3-tt4C4*Jt?#44<!:t{C. 
[0 053] il£JIKffl<,>6ft£*-;UftAifiitmfb£- 

wis Atmmnit&m*. #*. &&©*-* 
©"£*e>aiRTti«j:c». tt*»-c«>. *-^sea$&&jb 

<*. 3 6K«X?-'j*7 5>5?zg{*. 5?#J£*t£S£}$ 
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[0 054] *^ttA«(KaittOft^»4 'J 

^12(4^-4 -TS^«ig<*. EfCCh'JX (8- + y-;^5 
h) 7*;-^ A (A 1 q' ) C t ifiU £ U 

l>. £tc. ±.m<DV i-*7> h 5-fe>ifa5ft, 7-h5 

[0 0 5 5] tf-rt/aAMHSBfliOft^fci Ottt. 

10 j#ft*4 h 7 i^7$ >Sfa!l<*. 3 6»fCttX*- 

[0 05 6] C COtg^CDil^thii, -e*l^^©+ t'J7 

A«sstt<fc^«jflWb^»/*T-aAiftjs«tt**r-r4^b 

-&®<DW.&VcW'. 1/99-9 9/1. 3 6(Of?£L< 
« 10/9 0-90/10. #tCSf*L< «2 0/8 0 
~8 0/2 Offgifc-Sxt^Cf 5CiW*L/l*. 
[0 05 7] *fc t S^fl<0«3«. ^B-S«C*BS 
20 -r^,Jl^«±r. WWfc^«JJBO«W»*«4T4Ci3&i 
Sf*0t>. *ft:W{Cii 1 -8 Snmi-r-SCiAiSfSb 
<. 36(C{i5 -6 Onm. ^CC(i 5 - 5 0 t\m£1r *> C t 

[0 05 8] S^iOJfM^ftil/tB. UttS 

mm®.* *) m&saz}mmtt&& jkabe 
s^«i«fc^«iai±^-«:is^i/-c(,» 

[0 05 9] ^-^aAMaH(C». «*K. #P3BS6 
3-29 569 5#4>$R. ffl¥2 - 1 9 1 6 9 4#& 
«. «M^3 - 7 9 2#^«, W5 - 2 3 4 6 8 1 
^53^5 - 2 3 9 4 5 5^«. W5- 2 
9 9 1 7 4 ^&$R. »7 - 1 2 6 2 2 5 ^$8. ft 
ffl¥7- 1 2 6 2 2 6^«. mffl¥-8 - 1 0 0 1 7 2 
40 #^R. E P0 6 5 0 9 5 5 A 1 S^tC IB*B 3 tlT (,>-£■§ 

'J - > >fb^ (HUT 'J — ;Ui^T 5 L 
h«;7*xjuyrs> : tpd) . 5M=i$si87s>. 

<t^»». lScD^^rffl^-Ct. 2ffi«±*ttffl0rt 

so [0060] *-)v&AWimm**-~ >v&xmt*-~ >i> 
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m&mtK. an -astm-r *-toi£A*&mmm 

£#"C#£. c©£*. *-;i»aAitt ( I TOf ) flUJ 
6 4 * > f btf t- > is + fr<Dtb 3 1 >lt£4*3<Dl1ICCff Jf f 
•SCiAsjf$Ll> 0 £/c. *-;U£A^@HffiK:«jSBi 

x. mshm&fti&TL. nmv - fornix- 1> x# 

H©#e£ • f£fi£K<-C£#Ti*S„ ^T-fk-T 10 

WMZmi.'X^ZOlX 1 - 1 OnnvfIJK©iSl>Jg 

r £ C £ (C J: *3 JFJfiX-r -5 C £ # X ft h . 

[ 006 1 ] n^&AflfctJica*. h y x ( 8 - * -/ y 

y'^KTiH-^A (AU J ) 3?© 8 y 

tyy try s^>iiiiw*. *^*-y-y 

H y* (8- + -"jy'7h) r;U2-^A^«rftffl-r2> 
Ci*W*U>. «^£AI»«Jl©»fiM*. #6*® £13) 

[0062] 1IT&A$ai#Jl£fI^aA/i£^?-«fc£Jl 
•tccawrwi-r S^&AiSjM)IBl©{k£ 30 

'■ess. c©£s*, WT-ffiAmww^^w^ww^ofii 

©A*Wk^©l©fcm®-r-*>c£#$?gL.<,\ C©£ 
6£!f*>|3]«lr$>£. 

[0 06 3 ] *-^aA^j*Ji. «*»*i«fcjy c « : j t aA 

fct§£, T 7 t X W& & tc itteikfom* 0 . Um 

WTvfy&tmmifinhtiz. msxmifio . i am * 40 

[0 064] HSR#0*ff«»CCIB!£3 tlttl**. 1 
0 " 4 PaWTOUfflKi U ^.SiiSfi 0 . 0 1 - 1 nm/ 
sec filS4T4C<!:*«tfiU». £tc. M^XMmL 

Ltc<0. h©&£ • m&&mmLtc<0TZ 50 



ftfflW- 1 1 - 3 1 2 58 4 
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[0065] ctnb&m<DtimicM£mm&imt.>z>ia 
4 An * ■- h zmmitc urs.mm l x *mm? z 
[0066] mi&E Lmm#&m*:f8.mLtcmc. s i 
&i*m<Dmm#mim<. » fcsg&£Bia u * t £<, ». 

«5 0-1 20 0nn^ie£-rS, SHM5i. b5I£©5Id 

; zmcomc. —tamtsxrt-jzm. mmm. p 

ECVDi£3SCCJ:9J£j£-ffttf 

[0 06 7 ] 3 6(C. #^(0«18Wi*««<DM{k*l»l> 

iStKWici^iK,*. *t±«tt. SlSWXSA* 

±**X«. Ar, He. N,*©*tS14#;*fas#»* 0 

T. «fc 0 JfiFS L < « 1 0 ppm «T. #tC« 1 ppm WT"C 

ii^O. 1 ppm fie-C*S„ 
[0 06 8] £t±«©#f4£ L-r«. 0 < WflMRtt 

[00 6 9]t}lhi«. X^--y--4ffll>-CiS$«ri9aE 

urti. ^flit'-x. i/y*t-x. ^^t-x, ^/ 
5X7 r -f^'-^*5pW6n. if^«:*'5X t-X^*s*f 
x^- ttso»ofct4tt«r* 
-e©ii^«#(ci®S3n4fc©-c«35c< . x^- 

1 ~2 0 am . <tO!ff$K(Jl-10/Jiii. t$(C2- 
8amAWSLC». C©J:^J5:BS©«)©«. ft&l 0 
0 am WTfIS-C*>-SC£^*f $ K . ^CTISB^fC 
fflSiJ3nsfc©T«^(,>Ai t ii^r l amfl*-c*^. 
[0 07 0] »±S(ciHSP*^(Sl/^*8^«:{i. 

6i«^©$fS oc»A#3£L/rii. B(ri2«SH-c«fcu*5. 

^tc 2 ~ 8 am ©ffiH^SfSb(,>„ 

[0 0 7 1] x-^— ftf>«jhfflgfSi|*KilA 
3*irt»rfe. SNH*«ciRAl/-c<>J:(,>. «±ffl««iJ 
4!«c*j^sx^--y-©^WSB. 5?*L<«0. 0 1 
~3 0wt%. iOW* L/<ti0. 1 ~5wt%-C*£,, 

[0 07 2] ^S»J£ ItlJ. SSl//c«#9iaS*sff 
X. %&m i &&teb<DX&tlt l Z<ft< l cm7E£tiZb<DX 



15 

coo73] mmintu-zufticmm-rzhovtetj: 
©«nwbtt«tiis. * >j ymoymsjmtmmu 

ffl-TSCi #K, TJU#y tf^X^JBOStg 

^. S«±iCS iO, ^<ijra-HtWK7A 

[ 007 4] S&ftfe? < Atfr-H^stXttlMCtstr 
[ 0 0 7 5 ] &y < rt^-JgCCtt. flM&fw *7"U.fSp 

<fcc>. 

[0 07 6] tit. E L3R^*M4^«3iaC8Wl*«*i»« 

±-rs. 

c o o 7 7 ] *yt. ii«{t?JHi0j: 9&X49M«ai 
t>r*7-7 .f;i/*-©ttfr occur 

[ O 0 7 8 ] «3fcgE»7 v ;U*-Jgtt. E L#S7fc©:ft£ 

^^^^©^^^^^ScUis-a-sci 

3*1 -5. 

[0 07 9] 3#ttt4«. *#W{Ctt$#a*-iR**J* 
t»t>0*fflt>*l»ia< . E L%£ft£ttK:RitXtf%l>C 

mt&to- y*aisT~>Ml&m (t77*ai/7i 

t7*D^5 K%tt£4ft • »£W«<b*jR 
»f b£«» • ffl£«JR»*fb£«J • <) bmt&Vl • 9 

[0 080] a#Wtc£;)fc£?B*l,ftC> 

<t 5 %«*4*ja^tf a < . 7 * h y v y 5 7 -f - • ep»j 

Sfc. *-iUffiA«ffi ( I TO. IZO), *-2»(,> 
«^^-aAmffi©Jz£)SB#{c *y - o &tt 

[0 08 1] 3eiRiR»*4B. «*«f*0*»"Dl*«JE»3tt 
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[ 0 0 8 2 ] W«E LSR-T-li. it jfcffilb^JU*. 

2-3 Ov gfltr*S. 
[008 3 ] 

<miMW 1 >^'7^S^±(C. 01©I TOiSSBSffi 
( * - All) i^ - -^S(CT5 0 nml&II L fc. 
[0 084] I TO*g»3W0J&3iafc£tS©3|flBS: 
io UV/O, 8fe»Ofc«. X3SIK»iilt©««*;uy-{c 
iSl/t, x l 0-"PaWT*-C«ffL/c. 

[0 08 5 ]&-**. N, N-v7i^^-N, N' -m 
- h i))l4. 4' 4. 4* , 4" - MJX <-N- (3 
x~;U) -N-7i;A75/') h'j7i^ 
A75> (m-MTDATA) 40. 1 nm/sec "C. 8 
0nm©J53tC^#l/. IJtl©*-Jl<&AJi<hL'ft:. 
[0 08 6]^»T, N. N' -i/7*i;l/-N, N' 
-m-hy;U-4. 4' -t?7S/-l, 1' -t7» 
(«T, TPD) 4IfjlgO. lnm/sec-C20 
20 rmtomZtcmML. sB 1 ©*-.>HftatJH<t Lie. 

[008 7 ] -X^T. mEE%<%^1c££. i^7x-;ur 
>h-5»-te>3^v— (DP A) ^t^.SjSSO. 1 nm/se 

c r4 0nm©8W«:j&*u mi ©16*® 

i) iL-fc. h 'J* (8 y /7 h) 7rt> 

$^•7 A («T. A I q 1 ) £a£#jIS0. lnm/sec 

■CI 0m»©J*3K:»i»L-C. mi©m^aAits/iiL 

fc. 

[00 8 8 ] 3 6{C. ffl£tm*Ur>1c£t, Me ■ A 
g mmtt 10:1) Zm-Mm&O. l nm/sec-C 1 0 nm 
30 (DIMZlcMMb, flOI^ASiil/. mi©?l# 
tBL-mffiiU-CA 1 42 0nn^.#0fc„ gf,!C, Mg • 
A g (SStb 10:1) ZBSiMfeO . 1 nm/sec"C 1 0 
ntn©J¥3fC^#t. f2©l^AlIil,fc. 
[00 8 9 ] ^^-C. i)SJI^o/c**. A 1 q' 
XYWmtL. mW&m.0. 2nm/secT. CtXtC^v 
y>6*i 1 tm%tfJ:2><i:'>t£6 0 nm©Jl 3 «CS^ L 

M) ) iUc 

[0090] 3 6(C. ffl£Zm-?1ct&. TPD^If 
40 jlSO. 1 nm/sec-C2 0 nm©Jl 3 (C^flF b . 02©* — 

[009 1 ]^>T. m-MTDATA£^.#iiK0. 
lnm/sec-C. 5 0nm©)13«:^#L/. 02©*-;ua 
AJliL/c. 

[0 09 2]»>r, HE^o/ci$, 02© I TO 
j!|H^m@ (rh-^aAmffi) ^a(CT5 OnmiS 

[00 9 3] 3<E>CC. mE.*m-3lc££. m-MTDA 
1 nm/sec 5 0 nm©J13 (C^.#b . 
so 03©fh-;uaAH<i: O/c 
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[ 0 0 9 4 ] 1 nm/sec 

-C2 OnmOJIStcaKlPL. »3 (0*-iUttiJS«<t Lft:. 

[ 0 09 5 ] iSJEE£{£o/c£g, A 1 q 3 

Xhffil, SBFiSKO. 2nm/sec ChCC^J/ 
T/yfJbb7> ( DCM) AM 5 J: 5 CC 6 

IB (JS&*3fc») ) il/c 

[ 0 0 9 6 ] *C»-C. i«E«M*«r>te**. Mg • A 
fir (WWt 10:1) *55K»iSSO. 1 nm/sec tlOn 
intD*3CC««0r»3O«^ffiA««4L, »2©5I 10 

zmimmtux. Aitioomitu, 

[ 0 0 9 7] «acc#^^»±«tWr5dtoti:, B l cc 

[ 0 0 9 8] f#e>n/cW^EL^T-©SS^^CC. 
«iffi^63fS©iSiai*EE*EnflnL. 1 0 mA/ cnf co^m 
£g»3t!\ ai«ffl!l*6W!fLfciC5. SIS 

r#/c 0 wfe^sp^ssssoocd/crrt 1 t m&m:® 

&*»S6 0 0 cd/cm J . 3S?e»3t«B«»S 3 0 0 cd/cm 
[ 0 0 9 9] <*»«2>^X»«**gg3R#»Bo 

»«*^y-ccHSi/r. ttrt* i x i o- 4 Pa«T^r 

SilgO . 1 nm/sec t200 rmftgBL* Mg • Ag 
(■Sit 10:1) 0 . 1 nm/secT 1 0 nrrKD 

[0100] MJE£{£o/c£$, A 1 q 3 ** 

XhMil. ^SilSO. 2 nm/sec C*1«C2*2/ 
7/^?^t7> (DCM) *n<*ff%i&*J:3'/C6 
0 nmCDJI 5 fCftft* U T > « 1 <D»*JB C A* it 30 

IfcfcJB )a/c a 

[OlOll^t. TPDSr^SilgO. 1 nm/sec 
T2 0rmi©»3CcSK#U m Lfc. 

[0102] 3 6CC. «H«HSo/cS*. m-MTDA 
TA*2E»«fiO. 1 nm/sec t5 0 nmCD/1 3 CC^# 
U mi <&*-;W£AJB£ Ltc 0 

[01031*1^, «^*«o/c**. mi <D I TO 

fi^KS (*-JUi£A««) Officer 5 Onrnffi 

[0 104] 3 6&C, : mEE£&~>tc££, m-MTDA 40 
T A iMMMX. 0 . 1 nm/sec V 5 0 nm£>J?3 
U ar2©*-^i£AJiibfc. 

[O105]XC>r. TPD*l£B»S0. 1 nm/sec 
r2 Onm0»3fCJIMfU *2<D*-Jl/«ailBi Ofc. 

[0 10 6] #1>-C\ i$E£(So/c££, A 1 q 3 
X h#®£ Lr^SilJiO. 2 nm/sec CftCC^v 
■/ > 6 ffi 1 ft S<fc 5 CC 6 0 nmO/? 3 CC#SK# L 

mzomtm c»raAifia&«*JB (^feis* 

[0 10 7] 36CC. «IItt»«r«ote*S, Mg • A 50 
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fir «*atk 10:1) 0. 1 nm/secT 1 0 nm 

BiLiSi Or A 1 £2 OnnfJU/Co 3 6CC. Mg • 
Ag <fi«Jfcl 0:1) 4^#iIK0. lnm/secri 0 

[0 10 8]*l^ h'JX (8-+/^7h) 7^- 

(JaT, A 1 q 3 ) «X»aS0. l nm/sec 
■CI 0nm©*3ec»#ur. J* 1 OS^&AfftiUSi L 
/c 0 

[0109] ycc>r % i$JI£<£ofc**, 

>F7-i2>^-rv- (DPA) ^IfMO. 1 nm/se 
c -C4 0nratO«»«:».#U. » 3 0»*JB («ft** 
JB) il/c 0 

[0 1 10]^r, TPD*a£»iSK0. 1 nm/sec 
t2 0nm©IS3CCS£#U 313 ©*-JHftaJB4 bfc e 

[0111] 36&C. «IE*«ote**, m-MTDA 
TA*3B»3BtO. 1 nm/sec t5 0 nm£>/¥ 3CC&B 
U »3<&*~;l/&AJB±Lfc. 

[0112] *l»"C, «J£££Po/c£g> m 2 CD I TO 
(*-^aA»B) *ffifcr5 OnmSS 

[0113] «*«C#9X«jt«*H , i0d*)-tt. H2fC 

[0114] &HN«c. »6ftfc»«ELBHF- 

10mA/ cm 2 ©ffi»jt*flt-C. Hf&3-t* iilOIT 

fc. 

[0 115] <»3>^7XiI^IfglO 
afi^y-CcHJELT. «J*3£ 1 x 1 0' 4 PatlT*r 

ffi£Ltc 0 ^i^r, mi^^i^ttiomsicbLrA 1*^ 

SilSO. 1 nm/sec ~C2 Onmm#L, Mg • Ag (S 
gtk 1 0 : 1 ) *aR«iiSO . 1 nm/sec "C 1 0 nmCD/1 

3 tc mm o x m 1 ©b^abb <t l fc. 
[0116] ^t>r, h»;x (s-^y'jy^h) T)i> 

(«T. A 1 q 3 ) *^«ii®0. 1 nm/sec 
"CI 0nmCO/13CC^#Lr, m 1 CDS^a AfftSIJB i L 
tc 0 

[0117] ^C^r, MEE^r^o/c^^. is?x~)i,T 
>h7-b>^-7- (DPA) ^liiSO. lnm/se 
c V 4 0 nmCOMi?«:^aO, ^ 1 CD^/l (#61636 
IB) iO/Co 

[0 1 18]^r, TPD4Iti$S0. 1 nm/sec 
T2 0nnKDJ»3*C^»U » 1 O^-JUftiSSIBi L/fc. 

[0119] 36(C, ®E^^o/c*^. m-MTDA 
TA*^*2ffi0. 1 nm/sec r 5 0 nmCDil3 ICWM 

[0120] ®IE^{?-o/c^^, SKDITO 

2KB«ffi (^-^aAfltti) ^^{C-C5 Onm^c 
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[0121] a etc. mizzm-otctt, hi-mtda 

T AZBMiMlg.0. 1 nm/sec "C 5 0 nm©J? i* Ct3S» 

CO 1 22] TPD£3£»&ffiO. lnm/sec 

"C2 OnmCJISCC^.SU IH2©*-n<$#j£JI± 

C o i 2 3 ] ;x^r. mK.i<%itc$£. A 1 q J 
X H3j»£ LXmm&mO. 2nm/secT. cn«c?v 

r. 3&2©H:£ji cm^aAf^iS^/i io 
H) 3 £0fc. 

[0 124] 3f,IC, «BEtt»*ffr»fc**. Mg • A 
g (ttfBit 10:1) ZmmmgLO. l rm/secX 1 Onm 
©«3«:»»U S2 01faAliit. JS2©5I# 
HJbmSi LTA 1 £2 Onn^tLfc. Mg • 

A g (SSit 10:1) £&*il&0 . 1 nm/secT 1 0 
nm©H;*(C3£»L. S3 ©Wf£A«1S<!: Ofc. 

[0125] &t>r. «EE*«r>fc**. A 1 q' 

x hl&itiL-cMifiigo. 2nm/sec-c. cnicy-> 
7^y?Jbt7> (dcm) aw (*»%£)Ec£j:5(c6 20 

S^Jl (i&eSffiifcJi) J tUc. 

[0 126]^>T. TPD4If«g0. lnm/sec 
•C2 0"ran©J*Stt:3K»U S3©^-«iliLfc. 

[0127] ££>(C. i£J££fSo/e*g. m-MTDA 
T A iMM&BL 0 ■ 1 rro/sec 5 0 nm©/¥ 3 tC^.S 0 . 
Iff 3 ©*-■>!/& A* £ Lfc. 

[0128] ya>r, ^^{f-D/cSS. 02© i to 
se^ms (*-Ji4iAm®) zmcx 1 onmi* 

life. 30 
[0 12 9] £6(C «Ett»*ffofc**. S3©3I 

^ttiL/^SiO-CA 1 £2 0 Onma&SUfc. 
[O 1 3 0] «««C # 7 *fcflhffi £&*)££>■(+ H2(C 

^"T J: -5 & tfti*©WI& E L^F-£ 0/c. 
[0131] ggffiffl 1 ilBMfec. » 6*lfcWlE L^T- 
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* 1 0 mA/ cm" ©SSsSSSr-. Sg«b$H±. »SfM*>6H 

[0132] <*^pfl4>JfeSSFiJ3(cfc^-C. S3©* 
-'KSAJBEflHat TOSW«S©8l/?*5 0 

nm£U *©±Kj|l3©3l*diL*«*JSS*r*£&& 
<W&EL^£f#fc„ 

[0133] ff <5n/cW«E LJR^-43O60l| 1 £RM(C 

hem> l ft <t c * . smm t . iiioiTo mown* 

[0 134] 

[*9!<D*&*J «±©«fc^{c*:|%Hj(cJ:nii. fflU^ 

[01] *«IB©W«E L**©-t»fiSW*«5SM«jtcSi 

[02] *IBM©W«EL*^-©fl6©«lfi8ffl«:fia»)«: 
*IL/c0-C$>£„ 

[03] #3&Hj§©W&ELJR^£-?h ';**t=.< X7*U 

[04] ft*©WfSEL£T-£«5£tt{C*IL-;fc0-C* 
4. 

1 sts 

2 I1<D*-;H£ASI 

3 m i ©wtsui 

4 m i ©s^ttAii 

5 si©si*mom@ 

6 m2<Dm*&Anm 

7 S2©wt»t 

8 S2©*-JU&Amffi 

9 S3©wim 

10 S30^iiA«i 
1 1 S2©3l£bbl<1IS 
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